In spinor electrodynamics, it is shown that iifi (x) r pY;i/1 (x) is not a covariant axial-vector. The covariant part of iifi (x)r ll r 5 ¢ (x) satisfies the divergence equation which has the same form as Adler's one and is consistent with the equations of motion. § 1. Introduction and results
§ 1. Introduction and results
About three years ago, Adler 1 ) showed that the axial-vector current m spmor electrodynamics does not satisfy the usual divergence equation (1·1) expected from the use of the equations of motion, but statisfies the equation 
and Fpv (x) is the electromagnetic field strength tensor. It is difficult to accept his conclusion because of the next two reasons. Firstly, he used the regulator method to deal with ambiguities arising from the singularity of the axial-vector current. It is true that the regulator. method is useful to fix expressions with ambiguity. But it is also true that the regulator method sometimes leads to incorrect results. For example, the Goto-ImamuraSchwinger term 2 ) in the equal-time commutator between current densities can be eliminated 3 ) by using regulators. However, it seems that the GIS term will not be eliminated even in future theories. In fact it is non-zero in the completely consistent two-dimensional quantum electrodynamics. 4 ) Secondly, it is not understandable that his result is inconsistent with the equations of motion.
)
If his result is true, the equations of motion are incorrect.
Many works on this problem have been done, but we still have no definite answer. It is closely related 6 > to fundamental inconsistencies in the present field theory as well as the self-stress of the electron and the photon self-mass. Recently the problem of the self-stress 7 > and the photon self-mass 4 > have been settled. In this paper we examine (1·1) in the light of recent works. 4 
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We discuss the following points in this paper: A) J/(x) defined in (1·3) is not a covariant vector. To define covariant axial-vector current j/ 0 (x), we must subtract non-covariant (NC) part . j/NC (x):
is given explicitly in (2 · 6).
B)
Contrary to j/(x), /(x) defined in (1·4) is Lorentz scalar.
(1·5)
C)
The covariant axial-vector current j/
The use of the equations of motion leads to
Equations (1· 5), (1· 7) and (1· 8) mean that the divergence equation (1· 6) is consistent with the equations of motion. That is to say, (1· 6) is not anomalous equation.
F)
The NC-term appears not only in the axial-vector current, but also In any product 8 > of operators. We must define the vector current*> as well as (1· 5).
G)
The commutation relations between j/ 0 (x) and jP 0 (x) is different from those between j/ (x) and jP (x). The vector current and the axial-vector current that are used in the current algebra are not J/(x) and jP(x), but j/' 0 (x) and jP 0 (x) respectively. Then we must be careful with the We claim that a local theory is Lorentz covariant only if NC-terms, appearing in the non-local (space-like) interaction theory, vanish in the local limit. Then we use the interaction Hamiltonian in the form
where L1 is an infinitesimal space-like vector. Here we do not discuss finite theory/ 0 ) since the essential point of this work is not directly related to the removal of divergence. We know that the Hamiltonian density (2 ·1) requires normal dependent terms.
However, they can be neglected for the calculation of the vacuum-2r matrix element of j/(x) in the order e 2 .
Now we are in a position to calculate the matrix element*) Because of .J, before taking the limit .J---->0, the right-hand side of (2 · 2) is finite.
Then, the results are completely independent of the method of integration. After the straightforward work we find that (2 · 2) can be written in the form (2 · 3) with To define the covariant axial-vector current the NC-terms (2·5) must be subtracted from (2 · 2). These can be written in an operator form:
On the other hand the matrix element of l (x) between the same states is covariant and has the form
Equations ( 
By the direct calculation we find that
Equation (3 · 3) is not zero because of the singularity of the axial-vector current. 
Using (2 · 6) and (3 · 5), we have the following identity:
Equations (1· 5), (1· 7), (1· 8) and (3 · 6) tell us that the divergence equation is consistent with the equations of motion. § 4. Discussion
We have shown that the separation of NC-terms from j/ (x) is crucial to derive the divergence equation (1· 6). As we have seen in (2 · 3), (2 · 4) and (2 · 5), NC-terms is mass (m) independent whereas the covariant term tends to zero in m-7oo, Then the method of regularization is effectively the subtraction of NC-terms. This is the reason why Adler obtained Eq. (1· 2) which has the same form as (1· 6).
We have considered the matrix element only in the order e
•
As to the higher order contribution, we must take into account the normal dependent Hamiltonian.
>
Therefore the situation is not so simple as that of the usual theory.
If the divergent quantity appears in some matrix elements [although (2 · 2) Is finite], we can use the prescription of the finite theory 10 > to remove it.
